Plant have developed sophisticated defence mechanisms against microbial pathogens. The recent accumulated information allow us to understand the nature of plant immune responses followed by recognition of microbial factors/determinants through cutting-edge genomics and multi-omics techniques. However, the practical approaches to sustain plant health using enhancement of plant immunity is yet to be fully appreciated. Here, we overviewed the general concept and representative examples on the plant immunity. The fungal, bacterial, and viral determinants that was previously reported as the triggers of plant immune responses are introduced and described as the potential protocol of biological control. Specifically, the role of chitin, glucan, lipopolysaccharides/extracellular polysaccharides, microbe/pathogen-associated molecular pattern, antibiotics, mimic-phytohormones, N-acyl homoserine lactone, harpin, vitamins, and volatile organic compounds are considered. We hope that this review stimulates scientific community and farmers to broaden their knowledge on the microbial determinant-based biological control and to apply the technology on the integrated pest management program.
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TNV
Colletotrichum lagenarium (Coutte Wagih, 1983) , Sphaerotheca fuliginea (Bashan Cohen, 1982; Conti , 1990 ) Pseudoperonospora cubensis (Okuno , 1991) . Citrus tristeza virus(CTV) (tristeza disease) CTV CTV (Lee Keremane, 2013) . RNA (Bazzini , 2006; Culver, 1996; Tamura , 2013) . Tamura , 2013) . . Nicaise, 2014 (Dempsey Klessig, 2012; Park , 2007; Vlot , 2008) .
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(Valérie
, (Klopper , 1991; Klopper , 2004; . PGPR Bacillus , Pseudomonas , Serratia Klopper , 2004; Pieterse , 2014) . PGPR , (Boller Felix, 2009) . flagella flg22 PAMP triggered immunity(PTI) (Gomez-Gomez Boller, 2000) .
. Pseudomonas . phenazine (Lugtenberg Kamilova, 2009; Mavrodi , 2006 ), 2,4-diacyl phloroglucinol(Thomashow, 1996 , pyoluteorin pyrrolnitrin (Kirner , 1998; Nowak-Tompson , 1999) . Bacillus N-acyl-homoserine lactone (Pierson , 1998; (Farag , 2013; Klopper, 2004; (Cordier , 1998; Harrison, 1999; Hause Fester, 2005; Pozo , 2002; Pozo Azcón-Aguilar, 2007) . , , , , (Ahmed , 2000; Bigirimana , 1997; De Meyer , 1998; Harman , 2004a; Harman , 2004b; Koike , 2001; Lo , 2000; Serfling , 2007; Stein , 2008; Yedidia , 2003) .
(Campos-Soriano , 2012). (Pozo Azcón-Aguilar, 2007) , salicylic acid (biotroph) (Güimil , 2005; Paszkowski, 2006) , jasmonic acid (necrotroph) (Howe Jander, 2008; Pozo , 2009) . salicylic acid jasmonic acid (de Román , 2011; Hause , 2002; 2007; Hause Schaarschmidt, 2009; Herrera-Medina , 2003) .
Phoma, Gliocladium) (Pythium) PGPF (Bent, 2006; De Meyer , 1998; Harman , 2004b) , PGPF .
Fusaruim oxysporium Trichoderma
Pythium ultimum (Benhamou , 2002; de Meyer , 1998) .
Piriformospora indica Trichoderma viride ISR (Engelberth , 2001; Korolev , 2008; Segarra , 2007; Viterbo , 2007) .
Penicillium janczewskii , , ISR (Koike , 2001; Madi Katan, 1998) . Klarzynski et al., 2000; Sharp et al., 1984a; Yamaguchi et al., 2000 Lipopolysaccharides ( Ongena et al., 2007; Rahman et al., 2014 Rahman et al., , 2015 Mimic-plant hormone Salicylic acid P. aeruginosa and P. fluorescens Salicylic acid/SAR P. vulgaris and N. benthamiana De Meyer and Hofte, 1997; Maurhofer et al., 1998 Methyl jasmonic acid nonpathogenic F. oxysporum ISR/Jasmonic acid A. thaliana and S. lycopersicum Brodhun et al., 2013; Cole et al., 2014; Vijayan et al., 1998 Coronatine Fukuda et al., 1993; Lund et al., 1998; Thomma et al., 1999; Weinga and Vo¨lksch, 1997 Quorum sensing molecules N-acyl homoserine lactones (AHL) 
Chitin. Chitin( -1,4 linked N-acetylglucosamine)
, (Boller , 1995; . chitin, glycopeptide, ergosterol (Basse , 1993; Baureithel , 1994; Granado , 1995) .
, , chitin (Takai , 2001; Vander , 1998; Zhang , 2002) , (programed cell death) (Tada , 2001 ). LysM chitin (chitin elicitor binding protein, CEBiP) chitin , . CEBiP kinase chitin-elicitor receptor kinase(CERK1) (Miya , 2007; Wan , 2008) . chitin phytoalexin jasmonic acid (Nojiri , 1996; Yamada , 1993) .
Glucan.
Glucan --glucan (Fujikawa , 2012) . glucan chitin (Jones Dangl, 2006) . glucan , (Jones Dangl, 2006) .
Glucan chitin
Phytophthora megasperma var. sojae -1,3-glucan phytoalexin (Ayers , 1976) .
Phytophthora .
Phytophthora sojae phytoalexin glycoillin (Sharp , 1984; Yamaguchi , 2000) .
Phytophthora
Pythium -1,3-glucan . , hepta--glucoside (Fellbrich , 2002; Kamoun, 2001; Mithöfer , 2000; Qutob , 2002; Veit , 2001 ).
-1,3-glucan (Mithöfer , 1999; Umemoto , 1997; Sequeira, 1983 ).
-glucan . glucan 14.4 (Klarzynski , 2000; Klarzynski , 2003) . Phytophthora colocasiae glucan (Misra Sriram, 2002) .
Magnaporthe grisea phytoalexin (Yamaguchi , 2000) . MAP kinase ethylene Ca 2+ (Fliegmann , 2004) .
LPS와 EPS.
lipopolysaccharide(LPS) lipooligosaccharide -, Erbs Newman, 2003) . LPS (nitric oxide) Meyer , 2001) , (Zeidler , 2004) , salicylic acid . , (Desaki , 2006) . LPS Fusarium oxysporum 33% (Coventry Dubery, 2001; van Peer Schippers ,1992) .
Rhizobium leguminosarum LPS
Orobanche crenata (Mabrouk , 2014 ) (Zeidler , 2004) .
Xanthomonas sampestris pv. campestris lipid A PR1 PR2 (Silipo , 2005) . Exopolysaccharide(EPS) (Choi , 2007; Leigh Coplin, 1992) . Pantoea agglomerans의 EPS (Ortmann Moerschbacher, 2006) , .
Pseudomonas fluorescens, Bacillus amyloliquefaciens Paenibacillus polymyxa EPS 200 mg/ml 30.9% (Wafaa , 2014) . LPS EPS .
미생물 분자 패턴(Microbe/pathogen-associated molecular pattern). (Jones Dangl, 2006) .
(innate immunity) flagellin EF-Tu . / (microbe/pathogenassociated molecular pattern, MAMP/PAMP) , (PRR) (Chisholm , 2006 , Dodds Rathjen 2010 . PRR (Dodds Rathjen 2010; Zipfel, 2008) . callose , (Nürnberger , 2004) . flagellin (22 ) flg22 (Felix , 1999; Gomez-Gomez Boller, 2000) .
FLS2 . FLS2 LRR[extracellular LRR(leucin rich repeat)]
toll-like receptor (Akira Takeda, 2004; Chinchilla , 2007; Felix , 1999) . flg22 (Nühse , 2000) . BAK1 PRR on/off (regulator) (Schulze , 2010) . BAK1 FLS2 PRR (Chinchilla , 2007; Dodds Rathjen, 2010; Gomez-Gomez Boller, 2000) .
EF-Tu elongation factor N 18 elf18 2006 EFL (Zipfel Felix, 2005 , Zipfel , 2006 . EF-Tu MAMP (Zipfel , 2006) .
항생물질(Antibiotics).
P. fluorescens P. putida siderophore (Leeman , 1996; Maurhofer , 1994; Maurhofer , 1998) .
pseudobactin, N-alkylated benzylamine derivative, pyocyanin pyochelin, salicylic acid , , , , De Vleesschauwer , 2008) . Pseudomonas Serratia marcescens 90-166 catechol siderophore Pseudomonas Serratia (Press , 1997; Press , 2001 ). Siderophore salicylic acid SAR (De Meyer , 1997; De Meyer , 1999; De Vleesschauwer , 2008; Maurhofer , 1998) . Siderophore (suppressive soil) P. fluorescens 2,4-diacetylphloroglucinol(DAPG) Peronosepora parasitica 32% , P. syringae pv. tomato (Iavicoli , 2003; Weller , 2002; Weller , 2012) .
Cyclic lipopeptide Pseudomoans Phytophthora infestance (Tran , 2007) , Bacillus . , 2005; Ongena , 2005; Raaijmakers , 2010; Zahir , 2004) . , (Ongena Jacques, 2007; Raaijmakers , 2010) .
B. subtilis 168 surfactin fengycin ,
Botrytis cinerea , (Ongena , 2007) . lipoxygenase(LOX) jasmonic acid . / -surfactin , 30% , surfactin (Rahman , 2014; Rahman , 2015) .
유사 식물호르몬 (Mimic-plant hormone) . jasmonic acid, salicylic acid, ethylene (Sheard , 2010) . salicylic acid (biotroph)
, jasmonic acid ethylene (necrotroph) (herbivorous) (McDowell Dangl, 2000) . SAR ISR SAR ISR salicylic acid jasmonic acid . salicylic acid jasmonic acid (Doares , 1995; Kloek , 2001; Laurie-Berry , 2006; Niki , 1998; Spoel , 2007; Thomma , 1999) .
(allocation fitness cost) . , salicylic acid (LAR) (SAR) (An Mou, 2011 , Pajerowska-Mukhtar , 2013 , SAR Pathogenesis-Related protein 1(PR1) (hypersensitive response) (Brodersen , 2005; Raffaele , 2006) . PGPR salicylic acid (van Loon , 1998 (Maurhofer , 1998) .
Jasmonic acid/jasmonate (Balbi Devoto, 2008; Wasternack, 2007) . methyl jasmonate , Pythium mastophorum , jasmonic acid coi1 (Vijayan , 1998) . jasmonic acid .
F. oxysporum jasmonic acid (Brodhun , 2013; Cole , 2014) .
jasmonic acid coronatine (Uppalapati , 2005) . (bacterial speck) P. syringae pv. tomato , coronatine coronatine jasmonic acid (Ishiga , 2009; Uppalapati , 2005) . Ethylene (Broekaert , 2006) . ethylene (Fukuda , 1993; Weinga Völksch, 1997) . Ethylene ethephon Phytophthora capsici (Núñez-Pastrana , 2011).
Ethylene jasmonic acid
Rhizoctonia solani (Anderson , 2010; Thomma , 1999; ) . ethylene P. syringae pv. tomato Xanthomoas campestris pv. vesicatoria (Lund , 1998) .
, (Miller Bassler 2001; Schuhegger , 2006) . N-acyl homoserine lactones homoserine lactone . AHL (Pierson , 1998 (Schuhegger , 2006) . 14 AHL (Schikora , 2011) . MAP kinase WRKY22 WRKY29 .
비타민(Vitamin).
(LeBlanc , 2011).
, . Vitamin B1(thiamine), vitamin B2(riboflavin), vitamin K3(menadione)
, , , , , , (Ahn , 2005; Ahn , 2007; Dong Beer, 2000; Liu , 2010; Taheri Tarighi, 2010; . Thiamine , (LeBlanc , 2011) . Thiamine , SAR (Ahn , 2005; Ahn , 2007) . Riboflavin (Demain, 1972) Tobacco mosaic virus, Phytophthora parasitica, Ralstonia solanacearum, B. cinerea (Azami-Sardooei , 2010; Dong Beer, 2000; Liu , 2010; Taheri Tarighi, 2010; Taheri Tarighi, 2011) . riboflavin (Taheri Hofte, 2007) . Menadione (Bentley Meganathan, 1982) . vitamin Bx para-aminobenzoic acid(PABA) .
Pectobacterium carotovorum , PABA Yang , 2010 (Arlat , 1994; Bauer , 1995; Charkowski , 1998; Cui , 1996; He , 1993; Kim Beer 1998; Preston , 1995) . harpin hrp hrp (Boller Felix 1996; . harpin (Dong , 1999; Jin , 2001; Lee , 2000) .
harpin Messenger ® (Wei , 1992) . salicylic acid , SAR (Dong , 1999) .
휘발성 물질(Volatile organic compound).
(volatile organic compound) 2004 Ryu . (Kwon , 2010; Rudrappa , 2010; Zhang , 2006) .
S. marcescens 90-166 2,3-butanediol , 2,3-butanediol . CMV P. syringae pv. tabaci , , (Cho , 2008; Han , 2006; Zhang , 2009) . (Kanchiswamy , 2015) .
. ? (Farag , 2013) . (Choi , 2014; . CMV (Choi , 2014; . (Choi , 2014; Cortes-Barco , 2010a , .
